Inactivation of EphA2 promotes tight junction formation and impairs angiogenesis in brain endothelial cells.
Eph receptor tyrosine kinases and ephrin ligands participate in the regulation of a wide variety of biological processes, such as axon guidance, synaptic plasticity, angiogenesis, and tumorigenesis. The role of Eph receptors and ephrin ligands in brain endothelial cells remains unknown. Here, we examined the expression profile of EphA receptors and ephrin-A ligands in human brain microvascular endothelial cell line (HBMEC). Our results showed that multiple EphA receptors and ephrin-A ligands are expressed in HBMEC. We found that the phosphorylation of EphA2, but not other EphA receptors, was significantly increased in HBMEC treated with recombinant ephrin-A1/Fc. Meanwhile, elevated EphA2 phosphorylation was accompanied by disassembly of tight junctions in HBMEC. Furthermore, EphA2 RNAi in HBMEC could promote tight junction formation and prevent the ephrin-A1-induced tight junction disruption. Also, when a kinase-inactive mutant of EphA2 (EphA2-K646M) was expressed in HBMEC, the tight junction was enhanced and the ephrin-A1-induced tight junction disruption was blocked. In addition, EphA2 RNAi and expression of EphA2-K646M in HBMEC inhibited in vitro cell migration and angiogenesis of HBMEC. These data indicated an important role of EphA2 in regulating both tight junction formation and angiogenesis in brain endothelial cells.